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1
Introduction
RAN4 defined A-MPR for intra-band EN-DC between Band 41 and n41 based on equal A-MPR between LTE and NR. This lead to controversy when it was pointed out that some felt this violated a RAN1 assumption that the LTE side has no knowledge of the NR allocations. There were proposals for “fast LTE” and “delayed NR” to try to allow the NR allocations to be aligned with the LTE allocations to rectify the discrepancy. There were alternative proposals to have LTE use A-MPR based on LTE allocations, and have NR use P-MPR, NR-Only A-MPR, the total A-MPR defined for equal A-MPR, and a formula that doesn’t seem to bound A-MPR.

This contribution explores an alternative approach, where the LTE side A-MPR is based on the LTE allocations alone, then NR A-MPR is calculated based on the LTE allocations, the NR allocations and the actual LTE power. 
2
Discussions
2.1
Previous discussions on intra-band EN-DC A-MPR
At RAN #80 concerns were raised about a discrepancy between RAN1 and RAN4 related to power control decisions [1]. That led to RAN1 e-mail discussions of the issue and drafting a reply LS from RAN1 to RAN4 on the subject [2] that said “The RAN1 majority view is that the RAN4 definition is not consistent with the RAN1 power control design while three companies in RAN1 think that the RAN4 definition is not inconsistent with RAN1 power control design.”  

Given the conclusions of the RAN1 discussions, several contributions at RAN4#88 discussed this issue, including [3], [4], [5], [6], [7], [8], [9], [10]. 
2.2
Equal A-MPR and UL split bearers
When intra-band EN-DC was initially discussed, it was not clear that UL Split bearers would be mandatory. Since NR allows for much wider bandwidths, some operators were concerned that applying all A-MPR to the NR side only would kill all the uplink data. Since then it has been decided that uplink split bearers are mandatory, so if there is not enough capacity on the NR side for a given bearer, the traffic can be sent on LTE if there are resources available. 
2.3
Scaling the “equal A-MPR” data

RAN4 has created A-MPR for B41/n41 intra-band EN-DC based on equal A-MPR between LTE and NR. However, it did not define how to handle the case where the power is not equal. The current baseline is that each RAT cannot increase it power if the other RAT is not using its share. This is an inefficient use of available resources. 

There is a rule of thumb that that a 1 dB increase/decrease in the near RAT corresponds to a 2 dB increase/decrease in the far RAT for the same impact on an IMD. Using this, we can convert the “equal A-MPR” values to NR power as a function of LTE power as follows.
When the IMD is closer to NR:

PowerNR_Max = Min{PowerEqual + 0.5*(PowerEqual – PowerLTE), 10*log10(1026/10 - 10 PowerLTE ) }
When the IMD is closer to LTE:

PowerNR_Max = Min{PowerEqual + 2*(PowerEqual – PowerLTE), 10*log10(1026/10 - 10 PowerLTE ) }
2.3
New Proposal for B41-n41 EN-DC A-MPR

Here is a new proposal that uses the “equal A-MPR” work that has already been completed by RAN4, while also abiding by the assumption that LTE does not know the NR allocations to calculate LTE A-MPR. Here are the steps:
1) LTE calculates LTE-Only A-MPR/power based on LTE allocation alone

2) NR calculates “equal A-MPR” based on LTE and NR allocations (as documented in 38.101-3)

3) NR calculates NR power as a function of the “equal A-MPR” and the LTE power using the assumption that when an IMD is near NR a 1 dB increase/decrease in the LTE power has the same impact on the IMD as a 0.5 dB increase/decrease in NR power, and when an IMD is near LTE a 1 dB increase/decrease in the LTE power has the same impact on the IMD as a 2 dB increase/decrease in NR power  (see attached spreadsheet) 
4) NR chooses the max of the standalone NR A-MPR or the EN-DC A-MPR from step 3.
5) NR calculates the required NR power scaling if any, relative to the desired NR powe, and may decide to drop NR completely if the required scaling is greater than XScale dB.  

Advantages of this approach:
1) Does not require LTE to be aware of the NR allocations

2) Compared to the “equal A-MPR” approach alone, it allows NR power to be increased when LTE doesn’t need the “equal A-MPR” power, and LTE to use more power than equal A-MPR when needed.
3) Provides a bound to A-MPR as compared to P-MPR, or the Qualcomm proposed algorithm.
4) Doesn’t require a completely new measurement campaign of NR A-MPR as a function of NR allocation, LTE allocation and LTE power/PSD, but would benefit from a measurement campaign to validate would be useful.

5) Provides a better theoretical foundation than just applying the balance of the total “equal A-MPR” to NR as has been proposed.

2.5
Next Steps for RAN4 #89 
Request interested parties to bring in measurements and analysis to assess the validity of this approach.  
3
Conclusions 

This contribution presents a way to calculate all-NR A-MPR based on the previously agree equal A-MPR tables. Sprint has not decided if this is the best way forward, but we would like to propose this method for consideration. 
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